A microelectrochemical biosensor for real-time in vivo monitoring of brain extracellular choline.
A first generation Pt-based polymer enzyme composite biosensor developed for real-time neurochemical monitoring was characterised in vivo for sensitive and selective detection of choline. Confirmation that the sensor responds to changes in extracellular choline was achieved using local perfusion of choline which resulted in an increase in current, and the acetylcholinesterase inhibitor neostigmine which produced a decrease. Interference by electroactive species was tested using systemic administration of sodium ascorbate which produced a rapid increase in extracellular levels before gradually returning towards baseline over several hours. There was no overall change in the response of the biosensor during the same period of monitoring. Oxygen interference was examined using pharmacological agents known to change tissue oxygenation. Chloral hydrate produced an immediate increase in O2 before gradually returning to baseline levels over 3 h. The biosensor signal displayed an initial brief decrease before increasing to a maximum after 1 h and returning to baseline within 2 h. L-NAME caused a decrease in O2 before returning to baseline levels after ca. 1.5 h. In contrast, the biosensor current increased over the same time period before slowly returning to baseline levels over several hours. Such differences in time course and direction suggest that changes in tissue O2 levels do not affect the ability of the sensor to monitor choline reliably. Although it was found to rapidly respond to behavioural activation, examination of baseline in vivo data suggests a stable viable signal for at least 14 days after implantation. Using in vitro calibration data the basal extracellular concentration of choline was estimated to be 6.3 μM.